FMEA (Failure Mode and Effects Analysis) is widely used to evaluate risks and the measurement in complex projects during design stage. But for some cases where the decision is not so complex, a simple result of risk evaluation such as a comprehensive score is more helpful, e.g. when evaluating and comparing the online shopping risks related to different retailers to help the consumers make choice, it's better to provide a comparable trustfulness score with every retailer. Though such cases are common, seldom research has been focused on them. One convenient and common method is to design a risk evaluation system including several weighted indicators and the rating standards for every indicator, by which it's much easier to repeat the process to evaluate many objects. In this article, one method to build a risk evaluation indicators system that guarantees the proportional relationship between the resulting score and the expected risk loss is proposed and is adopted in online retailing trustfulness evaluation as an application example.
INTRODUCTION
In traditional risk management process, risk and its according reducing measurements are evaluated and compared with the risk acceptance criteria to help the decision making during system designs. [1] Failure mode and effects analysis (FMEA) has proven to be a useful and powerful tool in assessing potential failures and preventing them from occurring [2] and has been widely adopted by reliability practitioners [3, 4, 5] .
The decision-making process could be complex if the number of risk aspects increases, when economical, environmental, comfort related, political, psychological and societal acceptance are considered [6] . Therefore in many cases, the result of risk evaluation would be better if only an intuitive comprehensive score is given to make a decision, e.g., to make a choice among several alternative material suppliers, or to select an online retailer when buying some commodities. However few research deals with multiple risks evaluation in which only one comprehensive score is required. In some special cases, repeating risk evaluation process must be taken for many different objects. E.g., there are millions of retailers in Alibaba website, and only one or two scores to describe their trustfulness are helpful for consumers to make decision.
FMEA is made by addressing problems in an order from the biggest risk priority number (RPN) to the smallest ones calculated by product of three factors (Severity (S), Occurrence (O), Detection (D)) [3] .
Actually in some situation, detection can be omitted. E.g. in the online shopping, the risk analysis is not so complex, and only risks about the quality of the commodity, delivery delay, after service, privacy protection and so on play important roles. This is the reason for this article to put forward a risk evaluation indicators system that only derives a comprehensive score which is comparable with different repeating risk evaluation, and can be useful in situation which is not very complex.
METHODOLOGY

Risk Evaluation
The expected loss, the product of the probability that the risk happens and the loss once it happens is used usually to measure the severity of risk:
refers to the probability that the risk happens that equals to the occurrence in RPN, and the loss which is caused by the risk that equals to the severity in RPN. In information security, is the product of the probability of being attacked and that of the system being breached under attacking, and the latter is the indicator of the vulnerability of the system [7] .
can be the amount of economic loss, or the utility changes if the type of the risk appetite is considered.
Usually multi-point risks exist in one system, and the total expected loss of all risks can be used to measure the severity of the risks, and the summation of expected losses of all risk points is: (1) 
Indicators System of Risks Evaluation
For the convenience and comparability of repeating the risks evaluation, an evaluation indicators system is built in advance adaptable to a special area. Usually, the loss in money or the economic utility of the loss caused by a given risk happening do not change widely for a special risk bearer. E.g., the loss caused by 10-day delay of materials delivery is almost the same whoever the seller is. Therefore theoretically, the loss can be evaluated in advance for all kinds of risk points once happening, and then the probabilities according to different sellers evaluated in order to make a better choice.
Assume that risk points are treated , indexes with credits are used to evaluated them, the according probabilities are , and losses respectively.
To obtain a comprehensive score, it's required to appoint weights respectively, and the sum of them is 100 in centesimal scale without loss of generality:
According to (1), the expected loss caused by total risks is:
Since is constant, if let the weights and the credits as following:
Then the expected loss is: (4) Therefore, if let the every credit be the probability that the according risk does not happen, and let the potential the loss be the weight, the comprehensive score that has been obtained is a multiple of the expected loss caused by all risks, and there are many advantages of such method to determine the weights and credits:
-The credit of single indicator is linear to the probability of the according risk if it happens, and the higher the probability is, the lower the score, and vice versa.
-The weight of an indicator is proportional to the according loss caused if happening. Then the weight will be small if the loss of the according risk is negligible though it can happen often.
-The comprehensive score is linear to the expected loss caused by all risks, and then the higher the score is, the lower the risk is. If the comprehensive score is close to 100, the expected loss is close to 0 or negligible, and if the score is close to 0, the expected loss is high and all risks have a high probability to happen. So the comprehensive score includes the total information of the expected loss caused by all risks. In other word, the lost score is proportional to the severity level of the total risk under this ideal evaluation indicators system.
APPLICATION SAMPLE OF ONLINE RETAILING
Online retailing is one kind of ecommerce, serving large number of consumers with large number of small orders. There are tens of thousands of online retailing website in China, and even millions of sellers on 3rd-part (such as taobao.com, jd.com) retailing platforms. Facing so many retailing sellers, a consumer may be confused, since he/she can't know their trustfulness and the according risk. In such situation, some independent organizations like BBB online provide the trustfulness evaluation service for the online retailers, and which help consumers to distinguish the retailers with lower according risk [8, 9] .
Using (3) and (4), the risk evaluation indicators system for online retailing trustfulness is built as following 3 steps:
Sort Out Main Online Shopping Risk
Consumers may face many kinds of risk when shopping online, among which only 4 usual risks are chosen to be analyzed here for illustration purpose:
-quality flaw -discrepancies between the physical goods and descriptions -delay on delivery -unsatisfied after service
Evaluate the Loss and Determine the Weights
For simplicity, the monetary loss which is caused by risks is considered assuming that the online shopping amount is 100 dollars. To calculate the loss according to a specific loss , several consumers can be inquired, and the average value can be used.
The data in TABLE I are estimated according to some sampling survey: Notice, the weights are calculated using (2), e.g. the first weight of the quality flaw is obtained by 23%/(23%+36%+5%+18%)*100=28.
Determine the Standard of Rating
According to (3), the score of every indicator is 1 minus the probability that the risk happens, in other word the probability that it doesn't happen. In reality, the frequency that a risk happens in a past period can be used to substitute the probability. Though the loss caused by a specific risk is almost the same to the consumer, the frequency is different from seller to seller, and so different seller can obtain different evaluation score of trustfulness.
The TABLE II is a part of the weighted indicators system built by this method, which is adopted in Chinese Standard published by Ministry of Commerce of People's Republic of China.
DISCUSSION AND CONCLUSIONS
In the situation when decision maker need to choose the best or the approaching best strategy that balancing some aspects and the potential risks which he can't and isn't interested to take some measures to change, he might only need to know the severity of the total risks, e.g., a simple comprehensive score like the credit score to describe the total risk is enough, and a rigor and detail FMEA process may goes out of his interest. The risks evaluation weighted indicators system in this article can help conveniently evaluate the risks and obtain a comparable and comprehensive score without complex evaluation process.
Theoretically, this indicators system with the potential loss as weight and with the probability of not happening as the grading standard is suitable to the risk evaluation case when many similar objects are to be evaluated with the same risk points. The advantage and validity is that the comprehensive score is linear to the expected loss caused by all risks and the evaluation process is simple and convenient.
It's usual that some risks are correlated, and this doesn't affect the calculation of the expected of the total loss, therefore correlation between different risks is tolerated in this indicators system.
But if the danger caused by a specific kind of risk changes widely in different situation, e.g. a quality flaw of some commodity bought from online shop can cause a big loss sometimes and can be trivial in another case, then how to determine the weight of indicator of quality? There are two measures can be taken: the first is split this risk into multiple risk point according to their danger once happens, the second is use the average loss as the weight and consider the loss besides the probability when rating. Yet if the probability for every risk varies widely, it can become improper to deduce weights only from the according dangers when the risks happen. Some risks that can cause serious danger exists but may happen very rarely, e.g., though deadly contaminated food and online economic crime can cause serious danger and loss, they are exceedingly rare on the famous online retailing websites. Therefore if the weights are allocated too high to such risks which can cause serious danger but is rarely found, the ability of discrimination of the whole indicators system will be damaged. In such cases, the risk happening probability should be considered also to deduce a reasonable weight. E.g., the product of the potential loss and the average probability for every risk can be used as the weights to solve this problem partly. Then the weights and the grading rule become the following:
In a conclusion, while FMEA is widely used in complex project design stage to evaluate and control the risks, the method in this article that builds a weighted indicators system for evaluating risks and obtains a comprehensive score is suitable for some not complex cases, where a simple evaluation result is intuitive and convenient to be compared with others for the decision maker. The evaluation process in this method is simpler and more cost saved, and it can be used for the cases that many objects are to be evaluated repeatedly for the similar risk points.
Since the article only puts forward the theoretical method of building the risks evaluation weighted indicators system, the real-world data can be used to test the method in the future.
